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Detailed Report 

(Name of invention) 

Structure of a metallic coating and a formation method for the same 

Abstract 
(Object) 

This invention offers a metallic film coating which does not produce color 
differences due to uneven film thickness and has better luster and color tone than the 
prior art while retaining medium to high brightness. 

(Solution) 

The metallic film coating has the following structure. A transparent metallic film 
coating with 30 to 60 % transmissivity with 10 |im minimum dry film thickness is 
laminated to a gray foundation with brightness in a specific range determined by the 
desired brightness of the metallic fihn at 35 to 90; or a transparent metallic coating with 
40 to 70 % transmissivity with 10 |am minimum dry film thickness is laminated on a soUd 
color foundation coating which has same brightness as the gray foundation coating; or, a 
transparent metallic coating with 60 to 90 % transmissivity with 10 |-im minimum dry 
film thickness is laminated on a metallic foundation coating with 35 to 90 brightness. 

Sphere of patent request 
(Claim 1) 

Claim 1 is concerning the structure of a metallic coating which has the following 
characteristics: A low-shielding metallic coating containing brightening materials is 
laminated on a gray foundation coating so that the fihn thickness varies by less than ±15 
|im. The color variation is 1 .5 or less (AE), the brightness (L value) of the gray 
foundation coating is in the range of 35 to 90 and is approximately equal to the L value of 
desired metallic coating + 35. At the same time, the metallic coating contains brightening 
materials in at least 0. 1 % pigment concentration. The transmissivity measured in the 
wavelength range of the color of the desired metallic coating (400 nm to 700 nm) is 30 to 
60 %. 

(Claim 2) 

Claim 2 is concerning the metallic coating in claim 1 which has the following 
characteristics: The brightness (L value) of the gray foundation coating is in the range of 
the L value of the desired metallic coating + 0 to + 35. 

(Claim 3) 

Claim 3 is concerning the metallic coating in claims 1 to 2 which has the 
following characteristics: The metallic coating contains 0.1 to 8% brightening materials 
(pigment capacity concentration). 
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(Claim 4) 

Claim 4 is conceming the metallic coating in claims 1 to 3 which has the 
following characteristics: The minimvmi dry film thickness of the metallic coating is in 
the range of 10 to 30 |im. 

(Claim 5) 

Claim 5 is conceming the metallic coating in claims 1 to 4 which has the 
following characteristics: A transparent or tinted clear coating is laminated on the 
metallic coating. 

(Claim 6) 

Claim 6 is conceming a metallic coating which has the following characteristics: 
A low-shielding metallic coating containing brightening materials is laminated on a gray 
foundation coating so that the thickness variation is ± 15 |am or less. The color variation 
is 1.5 or less (AE). The brightness (L value) of the gray foundation coating is in the range 
of 35 to 90 and is approximately equal to the L value of desired metallic coating + 35. At 
the same time, the metallic coating contains brightening materials in at least 0.1 % 
pigment concentration. The transmissivity measured in the wavelength range of the color 
of the desired metallic coating (400 nm to 700 nm) is 40 to 70 %. 

(Claim 7) 

Claim 7 is conceming the metallic coating in claim 6 which has the following 
characteristics: The brightness (L value) of the solid color foundation coating is in the 
range of the L value of the desired metallic coating + 0 to + 35. 

(Claim 8) 

Claim 8 is conceming the metallic coating in claims 6 to 7 which has the 
following characteristics: The coating contains 0.1 to 8 % pigment capacity 
concentration of brightening materials. 

(Claim 9) 

Claim 9 is conceming the metallic coating in claims 6 to 8 which has the 
following characteristics: The minimum dry film thickness of the metallic coating is in 
the range of 10 to 30 |im. 

(Claim 10) 

Claim 10 is conceming the metallic coating in claims 6 to 9 
which has the following characteristics: A transparent or tinted coating is laminated on 
the metallic coating. 

(Claim 11) 

Claim 1 1 is conceming a metallic coating which has the following characteristics: 
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A metallic coating has a low-shielding topcoat containing brightening materials if 
necessary. These layers are laminated on a silver or other color metallic foundation 
coating with 15 ^m or less film thickness variation and 1.5 or less color variation (AE). 
The brightness (L value) of the silver or other metallic color coating is in the range of 35 
to 90 and is also in the range of the L value of the desired metallic coating + 35. The low 
shielding top coating contains 0 to 2.0 % at pigment capacity concentration brightening 
materials. The transmissivity measured in the wavelength range of the desired metallic 
coating color (400 nm to 700 nm wavelength) is 60 to 90 %. 

(Claim 12) 

Claim 12 is conceming the metalUc coating in claim 1 1 which has the following 
characteristics: The brightness (L value) of the silver or other metallic color foundation 
coating is in the range of the L value of the desired metalUc coating + 35. 

(Claim 13) 

Claim 13 is conceming the metalUc coating in claims 11 or 12 which has the 
following characteristics: The brightening materials are metal plated glass flakes. 

(Claim 14) 

Claim 14 is conceming the metallic coating in claims 1 1 to 13 which has the 
following characteristics: The minimum dry film thickness of the low-shielding top 
coating is in the range of 10 to 30 |im. 

(Claim 15) 

Claim 15 is conceming the metallic coating structure in claims 1 1 to 14 
which has the following characteristics: The transparent or tinted clear coating is 
laminated on the low-shielding top coating. 

(Claim 16) 

Claim 16 is conceming a method of forming the metallic coating which has the 
following characteristics: A method of forming a metallic coating with a low-shielding 
metallic coating containing brightening materials laminated on a gray foundation coating 
with 15 |im or less variation in film thickness and 1.5 or less color variation (AE). The 
brightness (L value) of the gray foundation coating is in the range of 35 to 90 and also in 
the range of the L value of the desired metallic coating + 35. The metallic coating 
contains at least 0.1 % at pigment capacity concentration of brightening materials. The 
transmissivity in the wavelength range of the desired metaUic coating color (400 nm to 
700 nm) is 30 to 60 %. 

(Claim 17) 

Claim 17 is conceming a method of forming the metallic coating which has the 
following characteristics: A low-shielding metallic coating containing brightening 
materials is laminated on a solid color foundation coating. The variation in film thickness 
is 15 |im or less, iand the color difference is 1,5 or less (AE). The brightness (L value) of 
the solid color foundation coating is in the range of 35 to 90 and also is in the range of the 
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L value of the desired metallic coating + 35. At the same time, the metallic coating 
contains at least 0.1 % pigment capacity concentration of brightening materials. 
Transmissivity measured in the wavelength range of the desired metallic coating color 
(400 nm to 700 nm) is 40 to 70 %. 

(Claim 18) 

Claim 18 is concerning a method of forming the metallic coating which has the 
following characteristics: If necessary, a low-shielding top coat containing brightening 
materials is laminated on a silver or other metaUic color foundation coating. The film 
thickness variation is 15 |Lim or less. The color variation is 1.5 or less (AE). The 
brightness (L value) of the silver or other metallic color coating is in the range of 35 to 90 
and also is in the range of the L value of the desired metallic coating + 35. The low 
shielding top coat contains 0 to 2.0 % at pigment capacity concentration of brightening 
materials. Transmissivity measured in the wavelength range of the desired metallic 
coating color (400 nm to 700 nm) is 60 to 90 %. 

Detailed explanation of this invention 
[0001] 

(Field that this invention belongs to) 

This invention is conceming a new metallic coating and method of forming the 
same. In more detail, it is conceming a new metallic coating which does not have color 
differences due to uneven film thickness and also has better luster and color tone than the 
prior art while maintaining medium to high brightness, and a method of forming the 
same. 

[0002] 
(Prior art) 

Metallic coating has been widely performed in the past. The metallic coating is 
usually 15 to 25 |Lim thick (dry film thickness) in order to cover up the foundation. 
Transmissivity will be 3 % or less at this coating thickness, so brightening materials and 
color pigment are combined in the metallic coating. Of course, there are no problems on 
finishing of automobiles, etc., which have been coated with this metallic coating, and they 
are popular on the market. However, with the former metallic coating, in order to cover 
up the foundation, it is necessary to increase the amount of brightening materials in the 
metallic coating or to add inorganic pigments such as carbon black or organic pigment 
with inferior clearness to the metaUic coating. Because of this, it is impossible to acquire 
a metallic coating with excellent luster and coloring in the middle to high brightness area. 
In addition, the cost of the metallic coating goes up. 

[0003] One method to solve the above problem is to use a color (co-color) foundation 
with the metallic coating. However, this is still expensive. 

[0004] One previous method suggests forming a two-layer coating with 0.5 or less color 
difference by using a low-shielding top coat combined with a specific gray middle coating 
which has an average reflectivity in the range of ±15 % of the average reflectivity when 
completely covered (see Japan patent No. S 61-10190). However, this method produces a 
solid color coating, and not a lustrous coating such as a metallic coating. For instance, 
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when it is adopted to metallic finishing, color differences due to uneven coating thickness 
are prone to occur and a high-brightness metallic coating cannot be acquired. 

[0005] 

(Problem that this invention tries to solve) 

The object of this invention is to acquire a metallic coating which does not 
produce color differences due to uneven film thickness with better luster and color tone 
than the prior art while maintaining a medium to high brightness. Only conventional 
brightening materials and pigments are used, i.e. the same materials used for the metallic 
coatings with variable film thickness and color variation. 

[0006] 

(Steps for solution) 

The inventors of this invention made through examinations in order to attain this 
object. They found that the object could be attained forming layers of specific transparent 
metallic coatings with 30 to 60 %, 40 to 70 %, and 60 to 90 % transmissivity measured by 
the following method on a gray foundation coating with a specific brightness, a solid 
color other than gray (called the solid color in the following), or a silver or metallic color. 
These findings led to the completion of this invention. 

[0007] That is, this invention is conceming the following: (1) A metallic coating which 
has the following characteristics: A metallic coating with a low-shielding metallic coating 
containing brightening materials is laminated on a gray foundation coating. The variation 
in film thickness is 15 |am or less. The color variation is 1.5 or less (AE). The brightness 
(L value) of the gray foundation coating is in the range of 35 to 90 and also is in the range 
of the L value of the desired metallic coating + 35. The metallic coating contains at least 
0.1 % pigment capacity concentration of brightening materials. Transmissivity measured 
in the wavelength range of the desired metallic coating (400 nm to 700 nm) is 30 to 60 %. 

(2) A metallic coating which has the following characteristics: A low-shielding metallic 
coating containing brightening materials is laminated on a solid color foundation coating. 
The variation in film thickness is 15 |im or less. The color difference is 1.5 or less (AE). 
The brightness (L value) of the solid color foundation coating is in the range of 35 to 90 
and also is in the range of the L value of the desired metallic coating + 35. The metallic 
coating contains at least 0.1 % pigment capacity concentration of brightening materials. 
Transmissivity measured in the wavelength range of the desired metallic coating color 
(400 nm to 700 nm) is 40 to 70 %. 

(3) A metallic coating which has the following characteristics: If necessary, a low- 
shielding top coat containing brightening materials is laminated on a silver or other 
metallic color foundation coating. The variation in film thickness is 15 |im or less. The 
color difference is 1.5 or less (AE). The brightness (L value) of the solid color foundation 
coating is in the range of 35 to 90 and also is in the range of the L value of the desired 
metallic coating + 35. The low shielding top coating contains 0 to 2.0 % pigment 
capacity concentration of brightening materials. Transmissivity measured in the 
wavelength range of the desired metallic coating color (400 nm to 700 nm) is 60 to 90 %. 

(4) A method of forming the metallic coating which has the following characteristics: A 
low-shielding metallic coating containing brightening materials is laminated on a gray 
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foundation coating. The variation in film thickness is 15 ^im or less. The color variation 
is 1.5 or less (AE). The brightness (L value) of the solid color foundation coating is in the 
range of 35 to 90 and also is in the range of the L value of the desired metallic coating + 
35. The low shielding top coating contains at least 0.1 % pigment capacity concentration 
of brightening materials. Transmissivity measured in the wavelength range of the desired 
metallic coating color (400 nm to 700 nm) is 30 to 60 %. 

(5) A method of forming metallic coating structure which has the following 
characteristics: A low-shielding metallic coating containing brightening materials is 
laminated on a solid color foundation coating. The variation in film thickness is 15 jam or 
less. The color difference is 1.5 or less (AE). The brightness (L value) of the solid color 
foundation coating is in the range of 35 to 90 and also is in the range of the L value of the 
desired metaUic coating + 35. The low shielding top coating contains at least 0.1 % 
pigment capacity concentration of brightening materials. Transmissivity measured in the 
wavelength range of the desired metallic coating color (400 nm to 700 nm) is 40 to 70 %. 

(6) A method of forming a metallic coating which has the following characteristics: If 
necessary, a low-shielding top coat containing brightening materials is laminated on a 
silver or other metallic color foundation coating. The variation in film thickness is 15 
|j.m or less. The color difference is 1.5 or less (AE). The brightness (L value) of the soHd 
color foundation coating is in the range of 35 to 90 and also is in the range of the L value 
of the desired metallic coating + 35. The low shielding top coating contains 0 to 2.0 % 
pigment capacity concentration of brightening materials. Transmissivity measured in the 
wavelength range of the desired metaUic coating color (400 nm to 700 nm) is 60 to 90 %. 

[0008] 

(Examples of practice of this invention) 

The coating which forms the gray foundation in this invention is a gray coating 
which combines white pigment such as titanium white and black pigment such as carbon 
black in a base vehicle such as alkyd resin, polyester resin, acryl resin, or epoxy resin; and 
a crosslinking agent such as amino resin or polyisocyanate. 

[0009] The coating which forms the solid color foundation coating combines pigments 
such as red base, yellow base, or blue base; or combines both color pigment and non- 
color pigment with the above vehicle. In this invention, when solid color is used for the 
foundation coating, it is possible to acquire a metallic coating with superior transparency. 
[0010] Concerning the silver or other metallic color foundation coating, the former uses 
the following brightening materials in the gray foundation coating; the latter combines the 
same materials with the solid color foundation coating. In this invention, using silver or 
other metallic color is used in the foundation coating has the following merits: (1) 
Because of strong metaUic reflection fi-om the foundation, even if the top coat is clear and 
does not contain brightening materials, a metallic coating with a high color tone can be 
acquired. (2) The color tone is vivid when seen from any angle, and a metallic coating 
with high lucidity can be acquired (brightness is extremely high in the highlight section 
and shows pure color tone, but brightness is also high even in the shaded parts). 
[001 1] In this invention, the brightness of the foundation coating is adjusted so its L 
value will be in the range of 35 to 90 by changing the amount of white pigment and black 
pigment. 
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[0012] The coating thickness of the foundation coating is not restricted, but generally it is 
in the range of 15 to 50 |nm. 

[0013] In this invention, the metalUc film coating has the vehicle component and 
brightening materials above as its main components. These brightening materials can be, 
for example, metal pigments such as aluminimi, stainless steel, nickel, brass; pearl mica, 
mica type iron oxide (MIO), metal plated glass flakes (Meta-shine, by Nippon Ita Glass), 
etc. Also, in addition to these brightening materials, it may contain conventional 
pigments. 

[0014] The amount of brightening material is in the range of 0 to 2.0 % when the 
foundation coat is silver or another metallic color. In other cases, the amount is at least 
0,1 ^0. The amount is adjusted so that the transmissivity of the metallic film will be 30 to 
60 % when a gray foundation is used. It is 40 to 70 % when a solid color foundation is 
used. It is 60 to 90 % when a silver or other metallic color is used. Normally, the amount 
of brightening materials is in the range of 0.1 to 8 % excluding the case when the 
foundation is a metallic color. If the amount of brightening materials is less than PVC 0.1 
%, a film with a metallic feeling cannot be acquired. On the other hand, if it exceeds 8 
%, a metallic film with high clarity which consists of a transparent metallic film and 
foundation coat cannot be acquired. 

[0015] In the metallic film of this invention, if necessary, a transparent layer can be 
laminated on top of the metallic film. The clear layer consists of the above vehicle 
component or a clear coating which has transparent pigment for PVC 5 % or less. The 
film thickness of the clear coating is normally in the range of 15 to 50 \xm. 
[0016] In the metaUic film of this invention, the metalUc film is at least 10 |am thick, 
preferably 10 to 30 |Lim thick. Since the metalUc film is low-covering nature, color 
differences are prone to occur due to uneven film thickness. Because of this, it is 
generally difficult to get a metaUic film with 1 .5 or less color difference. However, in 
this invention, the transmissivity of the metallic coating is adjusted to 30 to 60 % when 
the foundation is gray; 40 to 70 % when the foundation is a solid color, or 60 to 90 % 
when it is metallic. By using this transparent color effectively in combination with a 
foundation film with a specific L value, it is possible to acquire a metallic film with 1.5 or 
less color difference in the range of 15 |am or less film thickness difference. 
[0017] L value means the brightness index determined by the color difference formula by 
Hunter which is found from three values X, Y, Z that are regulated in JIS Z28722. Color 
difference is measured by a MINOLTA spectrocolorimeter CM- 1000. 
[0018] Transmissivity is measured in the wavelength range of the desired metallic fihn 
color (400 to 700 nm). For example, if the base color of the metallic film is blue, it is in 
the 400 to 500 nm range; if it is yellow-orange, it is in the 550 to 650 nm range; if it is 
red, it is in the 600 to 700 nm range. Usually, transmissivity depends on film thickness. 
In this invention, the metalUc fihn is adjusted so that it has the transmissivity stated 
above. 

[0019] In the metallic film of this invention, in order to keep the film thickness variation 
in the range of ± 15 |im or less and keep the color difference to 1.5 or less, the selection 
of the foundation film is important. In this invention, the L value of the desired metallic 
film is set as a standard. Then it is necessary to select a foundation film with an L value 
in the range of 0 to +35 of the standard value. If the L value of the foundation film is out 
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of the range of the L value of the metallic film + 35, since the metallic coat film is low- 
shielding, changes in color tone are too big, and it is impossible to get a metallic film 
with 1.5 or less color difference. 

[0020] The metallic film of this invention is generally applied by methods used to paint 
automobiles, etc. That is, the surface of the object to be coated is primed in gray, a solid 
color, or a metallic color which has an L value within + 35 of the desired metallic film. 
Spray coating, electrostatic spray coating, rotating electrostatic spray coating, etc., are 
used. 

[0021] After the foundation is applied, it is left for 2 to 10 minutes at room temperature, 
and the solvent is partially removed. It is baked for 10 minutes to 1 hour at 70 to ISO^'C. 
Next, a metallic paint is applied on top of that, and it is baked under same conditions. 
Without baking the foundation coating, the metallic paint is applied on top of it by the 
coating methods above, and then two layers are baked simultaneously at the above 
conditions. By this, a metallic fihn is acquired. 

[0022] When clear coating is applied, it is baked under the same conditions as the 
foundation coating and metallic coating. In general, a 3 coat 1 bake method which 
applies the foimdation coating, metallic coating, and clear coating wet on wet, or a 3 coat 
2 bake method which bakes the foundation coating first and then applies the metallic 
coating and clear coating wet on wet is used. 

[0023] 

(Examples of practice) 

In the following, this invention is going to be explained using examples of 
practice and examples of comparison. Part always means weight part. 

[0024] 

Example of practice 1 

A gray foimdation coating of melamine alkyd resin (manufactured by Kansai 
Paint; product name: Amirac Gray Color) was used. Compositions A to F which give 6 
different L values - 37, 53, 62, 70, 82, and 90 - were prepared. 
[0025] This foundation coating was applied to a treated steel plate so that the dry film 
thickness was 30 |im. It was baked for 30 minutes at 160°C. Next, on top of the 
foundation coating, a metallic coating (manufactured by Kansai Paint, product name: 
Soflex 5100, orange color) with 40 % transmissivity, 51 L value, and PVC 2.5 % pearl 
mica was applied so that the dry film thickness was 20 |im. On top of that, a clear coating 
(manufactured by Kansai Paint, product name: Retan PG Clear) was applied so that the 
dry film thickness was 25 )im, and it was heated for 30 minutes at 80*^C and was cured. 
These six metallic coatings were chosen as standard coatings. Meanwhile, the metallic 
coating was applied on the 6 foundation films so that the dry film thickness was 35 \xm. 
The above clear coating was applied on them so that the dry film thickness was 25 |am, 
and a metallic film was acquired. The color difference (AE) of these metallic films and 
standard films are shown in table 1 . In addition, a sample which used foundation coating 
F is equivalent to an example of comparison. 

[0026] 
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Example of practice 2 

A solid color foundation coating was made from the melamine alkyd resin coating 
used in example of practice 1 with amirac (red color). Coatings A to E which gives 5 
different L values - 37, 53, 62, 70, and 82 - was prepared. 

[0027] This foundation coating was applied to a treated steel plate so that the dry fibn 
thickness was 30 |im. It was baked for 30 minutes at 160°C. Next, on top of the acquired 

foundation coating, a metallic coating (manufactured by Kansai Paint, product name: 
Soflex 5100, red color) with 68 % transmissivity, 28 L value, and PVC 0.6 % pearl mica 
was applied so the dry film thickness was 20 )xm. On top of that, a clear coating (same 
product as in example of practice 1) was applied so that the dry film thickness was 25 
|xm, and it was heated for 30 minutes at 80°C and was cured. Five kinds of metallic 
coated plates were chosen as standard films. [0028] The metallic coating above was 
applied to the 5 foundation coatings A to E so that the dry film thickness was 35 jxm. The 
same clear coating was applied so that the dry film thickness was 25 )im, and a metaUic 
film was acquired. The color variation (AE) of these metallic films and standard films is 
indicated in table 1. The samples which used foundation coatings D and E are equivalent 
to examples of comparison. 

[0029] 

Example of practice 3 

A metallic foundation coating made firom urethane resin coating (Manufactured by 
Kansai Paint, product name: Soflex, blue) was used. Coatings A to F which give 6 
different L values - 37, 53, 62, 70, 82, and 90 - was prepared. 

[0030] These foundation coatings were applied to a treated steel plate so that the dry film 
thickness was 20 |am. A clear coating (manufactured by Kansai Paint, product name: 
Soflex 5200, blue) which does not contain brightening materials with 88 % transmissivity 
and a 43 L value was applied wet on wet on the foundation coating so that the dry film 
thickness was 20 fim. It was thermally cured at 80°C for 30 minutes. These six metallic 
coatings were chosen as standard films. 

[0031] Meanwhile, the color clear coating above was applied to the 6 foxmdation coatings 
wet on wet so that the dry film thickness was 35 |am, and a metaUic film was acquired. 
The color variation (AE) of these metallic films and standard films is indicated in table 2. 
The change in color tone and results of brightness measurements are shown in table 2 as 
well. The samples which used foundation coatings E and F are equivalent to examples of 
comparison. 

[0032] 

Example of practice 4 

The foundation coating was the same metaUic coating used in example of practice 
3. Coatings A to F which give 6 different L values - 37, 53, 62, 70, 82, and 90 - were 
prepared. 

[0033] This foundation coating was applied to a treated steel plate so that the dry film 
thickness was 20 |am. A coating with metal plated glass flakes (manufactured by Nippon 
Ita Glass, product name: Metashine) for PVC 0.05 % in the clear carrier used in example 
of practice 3 was applied wet on wet on the foundation coating so that the dry film 
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thickness was 20 [xm. It was thermally cured at 80°C for 30 minutes. These six metallic 
coatings were chosen as standard coatings. [0034] Meanwhile, the clear coat containing 
metal plated glass flakes was applied to these 6 foundation coatings wet on wet so that the 
dry film thickness was 35 |Lim, and a metallic film was acquired. The color variation (AE) 
of these metallic fihns and standard films is indicated in table 2. The change in color tone 
and results of brightness measurements are shown in table 2 as well. The samples which 
used foundation coatings E and F are equivalent to examples of comparison. 



[0035] 
Table 1 



Coating 




Ex of pract 1 


Ex of pract 2 


Metallic 
Coating 


Brightener (PVC % ) 


2.5 


0.6 


Transmissivity % (nm) 


40 (550-650) 


68 (600-700) 


Brightness L value 


51 


28 


Dry film thickness |im 


20 


35 


20 


35 


Foundation 
Coating 


A 


L37 


Standard 


AE 1.2 


Standard 


AE 1.2 


B 


L53 


Standard 


1.0 


Standard 


1.4 


C 


L62 


Standard 


0.8 


Standard 


1.5 


D 


L70 


Standard 


0.6 


Standard 


(2.0) 


E 


L82 


Standard 


1.4 


Standard 


(2.9) 


F 


L90 


Standard 


(4.1) 


Standard 




Brightness of metallic film 




13.9 




12.7 
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[0036] 
Table 2 





Ex of pract 3 


Ex of pract 4 


Low 

shielding 
coating 


Brightener (PVC % ) 


0 


0.5 


Tranmissivity % (nm) 


88 (400-500) 


87 (400-500) 


Brightness L value 


43 


44 


Dry film thickness \im 


20 


35 


20 


35 


Foundation 
Coating 


A 


L37 


Standard 


AE 1.3 


Standard 


AE 1.2 


B 


L53 


Standard 


0.8 


Standard 


0.7 


C 


L62 


Standard 


1.0 


Standard 


0.8 


D 


L70 


Standard 


1.2 


Standard 


1.3 


E 


L82 


Standard 


1.8 


Standard 


1.7 


F 


L90 


Standard 


3.5 


Standard 


3.3 


#1 

Change in 
color tone 


Brightness 
of metallic 
fihn 


Incident 
angle -25 


1.1 


1.6 


Incident 
angle 0 


2.8 


3.0 


Incident 
angle 25 


7.0 


7.2 


Brightness 
of metaUic 
film 


Incident 
angle -25 


8.1 


8.0 


Incident 

angle 0 


9.3 


9.1 


Incident 
angle 25 


13.9 


13.5 


#2 Luster 


B 


A 



[0037] (*1) Change of color tone was measured by a deformation high speed 
spectrophotometer GSP-1 manufactured by Murakami Color Technology Research 
Center, (the measurement angle was changed for a fixed angle of incidence 45®, the area 
where the measurement angle was -25 ° to 0 ® is shaded, 25"^ is a light color.) 
(*2) Brightness is evaluated visually. 

A: metallic appearance or luster is strong both in the shade and highlights. 

B: metallic appearance or luster in the highlights is strong. 

C: metallic appearance or luster is weak in both the shade and highlights. 

[0038] 

(Effects of this invention) 

According to this invention, the brightness of gray, solid color, and metallic color 
foundation coatings, film thickness, transmissivity of metallic films are in a specific 
range. Therefore, even if the metallic coat film is low-shielding, there is less change in 
color tone, and it is possible to acquire a metallic film with excellent luster and high color 
tone with 1.5 or less color variation in the medium to high brightness range. 
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U •■/ 7 ^cOlUSHAi 1 5 /X miaT«7)Kfflt'fell ( A 
E ) 1 . 5OTT-S>S;< ^' 'J -y , 
g[^U-feTr«!!MliiOBHS ( Lfil) A<3 5-9 OfJ-O 
miKO^^' U 7 :J'ffil«OLil+ 3 5miOKffltS«§ 

t'^i'-^r<i:i)0. 1%^*L, i!'^^<tt>10>um<7)|£ 
«S]|^-C«[«4 0 0 nm-7 0 0 nm(Ct}{tl.WrM«0^ 

\Wm.3 ] ^ ^'U >y^'^ll!*«3K»tt«i|Sf*liR^ 
«JSt-0. l~8%-^#tl.il^l=3rV^L2lBtt<^^ 

^ u -y 9mm&. 

mimA ] ^ ^"J -y :?M^ft/jNSlgjiJlff*J 1 0~ 
3 0 ;u mTS> 1 ^rV ^ 1 3 IBttcO^ ^ y y ^' ^ 

[»««5] ^:J"J-y^'^liO±{cSBBt>U<{i;&7 

^^"Jy^^MffijSo 

[a^3l6 ] y 'J -y F;* ^-feTifimiliitc. ?K«tt 
W^S-^Wt l.ffiRi^;^ y -y i^MH^Sl L-C=5r 
0 , y "y ^' ^<0!RJIII*< 1 5 mWTOSgiS'C 

fen ( AE ) *n . sOTT-S)?.^ ^ y -y ^^jiffijitc 

fcV^T. y .y K;&7-feTfl!!^<0BM ( Lffl) 
3 5~9 OTfioBrSO^ y >y :?Mia<^Lfit+ 3 SKI 

f^Oliffltc^^Sil, ^ y -y :?^{i«Mt*r 

1 1 1 0 m<7)iej®^-r'^:g4 0 0 n m~ 7 0 0 n m 

fcfcitsfifrso^ y -y 9mk^m3m!mm.tdt 

mm.1 ] y y y Yiiv-^^wm. ( l 
ffl) *«H>rao^^y-y^^<DLffi+o~3 5Wi*ioe 

[if^jss ] ^ rj' y -y 9mmHm'mm:m^mi 

^j'yv^^^iiwjt. 

( IS* 9 ] ^ ^ y -y :7 SIMOSW^SSJ^ W 1 0 - 

3 0 >u mt'S)i.if 6 L 8iea^^ y >y ^ 

[ if ^35 10] ^ y >y ^' mWn>}L^z-mi {,L<\ii] 

mm. 1 1 ] v-zp^N'-^ y y i^^Titij ^ 



y -y feTii!^M±t' . tt:3iawtti^f4^^* 

MJKO)!^!!** 1 5 tx mJaT<^®fflTfeM ( A E ) jif* 
1 . 5WT-C*§^ ^ y -y ^^McfcUT. my)V 
)<>-^ y y y y-y^ f y -y ^feTifiM^cOBB 

it ( Lii) *i3 5 — 9 OT-fl-pmiliO^rJ' y >y ^'MM'O 
L«+ 3 5 Wrt<0|gHl:§S^$ix, $ ii>tC^iSISiKtt± 

L, ::J'^^r< til 0 umammW-X-^^A 0 0 nm- 
7 0 0 n m \,zmmm.<r>}< 9 y -y ^'^feOjlfe^itSt' 
SJS L./i3t 6 0-90 %<nifkvt^xhh z t 

^mLb^i^ ^ y -y 

y -y :^feT«!!sas<7)HBs ( Lfil) imwi^ ^ y .y 9m. 
y-yi?^fflji. 

[ft** 1 3 ] 3«Sfi»tW^«^ 'y 9;^7 1^- 

"^mmxhhm^i i ^rv^t 1 2i5«o->< 9 y -y 

mm 1 4 ] ffiiiiSittj:^j^c7)ii/j>i2^aiijf *i 1 

0-3 0/xmT'*Si«^l l^V^tl 3te«0-X:?y 

•y ^'MM^jS. 

mm 1 5 ] ffil®igttt±MM)lco±tcSBfl t L < (i 
*9-^'y-\'-^*<S[)iLT=5: 1.18*^1 l^i^H 

4is«!^^^y -y^^^Uffiii, 

-^irtsfiisittt^ ^ y -y ^'^eai LTiKp< y -y 

?^<0|fiJIII** 1 5 //mJilT<0j6fflTfe^ ( AE ) 

1. 5mc=5:l.^^y-y:?^^m-tS*^fel=fcV^ 
•C, BM ( Lfi) 36^3 5-9 0T'a.oFfao> ^ y -y ^' 
^<?)Lffl+3 5mco|iffltiS^L^/l^-feT%^ 

mxz. mmmwmmmx'S^ts:< t i 0. 1 

LflOiJ'-^r< 1 1 1 0Afinc7)|g^JSJf T^S4 0 

0 n m-7 0 0 n mtCfc{tl.Srac7);< ^' y >y :?'MKfeO 

^^mm.u^'mmmm o~6 o^^osttfi^ 

mm 17] y y -y K*7-feTmMli±{;:. m 

mm^^thmmtM 9 y -y ^mmim Lxm 

^ y -y ^ ^COIUIII*^ 1 5 // mOTc^Kffl-r'fell 
( A E ) *n . 5 mT{c=5:l. ^ rJ' y -y 
Hm^zawX. BM ( Lfi) A53 5-9 0'CS.oma<0 

^^j'y -y^^^oLffl+s 5J^:ii*)<7)mc|g^Lyty y 

X"Jfts:< 1 1) 0 . 1 taoii.>:3:< 1 1, 1 0 )u mco 
iaSyi)SEra[«4 O O nm-7 0 0 nmtCtJJtSEffao 

^ y -y ^ ^jp^c7)^^igt"S!l€ L^>:3ti^3i$AM 0 

-7 o%(r>Wii^^mm-h}^ 9 y -y ^^^spf ^^sif s 

1 t imibtt^^i^ y «y ^'^oj^j^:^. 

mm 1 8 ] x;P>'\'-;< 9 y -y ^'feX{4;«r 5-^ 9 



(3) 
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ffl+ 3 5 WrtO^HlC^S Uzi^fW^-^ ^')-y9^ 

. 0%-&^rLao^-^< 1 1 1 O //m 
<0S£jiJiJPt-^«4 0 0 nm-7 0 0 n mUZH^^h^m. 

[0001] 
[0002] 

[tS^Ogffi] ti!**><^^:5"J ymmm<'fih1XX 
VM.. '?-<7)^^'U-y^lli{i:Tlt!!Srliiet-r&/ii^(:. ii 
SI 5~2 5/im<0^ISJf (SeSlijf) -C^Stl-C 
fcO . C:o^^fft:'3l3^SjS$*53%OTfc^rS J: a 

m^htih^f^^mm-tm^^ixx^^h. ^^hbA.. 

y 'J -y ^'^ilfc: J: oT^$ii:t3iifflm. SiftZ 

iltt^S Ttri^tc^ y -y ^'Mifsttc7)3t»1t«^c7)^^MSr 
Ji^LfcO. ^^'U-y^'^«4>fc:;&-^>y7«y^'#i0 

0 0 . $ (ofc^ U -y ^m^(7)ax hifi±^t 
[00033 ±fB<O^S^ J»^>it-^^rai: LX. 

[00041 tott. JiMOtffiRiiK 

i:ffl^^*)*l.v:i:tcJ:-3-CfeM0. 5VXTff)2@mm 

m^timifim^iix^^i (mme i - 1 o i 

7 y-^in^tth i^X\ ^ y -y ^'MgcO 



[00053 

[f&HB*TOL J: at 1-1.18^3 i^-tcm- 
m%hixf. Wf-\,zt^yV^i:±-fhy^9') >y^^t 

titcM^. mm. s c: t *it-# 1.^ y 

•y i i: 5: BWfc-f I. , 

[00063 

i^-fe, ^^i^-feiaJ'Koy y >y H;&7-fe (OT. mz 

y y -y H>{? v^ ^ ) ^7t{i->;l^yN'- 1 L < 7 
^ y -y ^'feTifiJMRhtC. f^lB-f l.*&-ca!l^$n 

h^fEmMmsmifi^ti^tiso-^eoyo. 4o~7 
o%Rt/6 o~9 o%(7)^ttfe<7)^^'y •y'^'^inm 

-fh^t^zXnX. ^^\,zmX'%h:itiM.\^fiL^ 

wnim.-tuz-s.'>fz, 

[0007] •r^t*>t>, ^mM. ( 1 ) yv-^TM 
mk±.t<z. mmmi^Mthimim^ 9 y -y ^j'^ 
LT^ 0 . is^ y -y^mmmm^ 1 5 

mlilTOKHT'feU ( A E ) 3&J 1 . 5 WTT* I. ^ y 
•y^'Mli^iJitfcV^T. IS^^l^-feTffi^lgc^BM ( L 
ffl) *<3 5~9 0T-fi-^ma«7)X ^ y y ^'^li«OLffl+ 

3 5 WrtcoKHtciS^StL. fioi^^ ^ y 7 ^msm 
nmm-i:m^msi^-v'}^^j:< 1 o . i %if«-t, 

^^^r< i: 1 1 0 /i m<7)|£jSlllf t'»ft4 0 0 n m~7 0 
0 nmfciSftl.^SIO^^'y •y^'^fecOiSftJ^-C-aiS 
L^v:3ti^3g$3&«3 0 ~ 6 0 %c7)@{tfeT'S) I. CI fc 2r«p 

Wit-rh^ 9 y y ^ffiisi^. ( 2 ) y y 7 YHty-^ 

TtffiMlifc, TSWeWiisiSr-^^tSiSliiitt^ y 7 
^'^2r«l tT ^ 0 , r5' y 7 :J'Mll<0|gJ|[|l*« 1 
5 m OTO^ffl-CfeU ( A E ) *f 1 . 5 JUTf ft S ^ 

-j^y •vmWml<Zi5\^X. W:/ y 7 h';>7-feTttlM 
( Lffl) *i3 5~9 OT'5.omMiO^ ^ y 7 ^ 

^<OLffl+ 3 smoiEHtcis^^^i. K^m 9 y 
7 :?^{i3teai*»^SfS:aipfS«m8rCiJ^^ < 1 1 0 . 

i%^fl-L. i!'-^< 1 1 0 ummmmx-^^A o 

0 n m~7 0 0 nmfcisttSBltS^T)^ y 7 ^'MJife^O 

^ft;Sis-ca!i«L7t3te»jSja**«4 o~7 o^^^sttfe-e 

*>I.Cfc$-!|fiai:-t^^:?y7:?Mli»8Ji. ( 3 ) 

>'N'-p( y 7 ^'fexts y 7 ^'feTtfimi: 

K^aJBLT'SrO. KiKI»iRtt±^IMS<Ol|gi!t||*«l 5 

ju mlilTOKfflT'feU ( A E ) *n . 5 WTT'J) I. 

y •y^'mmm^zi5\^x. m^)Vf^-^^') 

y 7^'feT«MR<0BBS ( Lfi) *<3 5-9 
OffioBfa*^^^ y <y ^'^ll!l<^L«|+ 3 5Wrt<0«H 
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m<7)9tmmTm^4 O O n m-? O O nmiZtHfm 

6 0-90 %comimx'S) &zb^mmti-^:><^'jy 
^mmmm. ( 4 > i^u-'&Tfmm±iz. mmn 

•y 'PWm^mi^ 1 5 mOTcoSEHf feU ( A E ) 

*5 1 . 5OTtC'Sr«.^ U -y ^mk'kjemh-mszii 

V^T. HM ( Lffi) *<3 5^9 0-CS.omS<^^^ -y 

^'MM«OLfI+ 3 5l-:]lrtc7)|gH{ci§€§iiJt7'V— feT 

0 . 1 Lflo^--^ < 1 1> 1 0 ju m<OiaiDiJ?T'« 
:g4 0 0 nm~7 0 0 nmtfcftSfllfa<0^^ U y ^'M 

^^<r>m:'^'m^Lftmm^m o~6 o%c7)s 

■f «y ^mmmcmR. ( 5 ) y U «y K;«& 7- 

•y LT fcT)^ ^ ij .y ^'^cr))iJf i 5 

miaT^^IEH-C'feS ( A E ) 3!)i 1 . 5 OTtc^rl) ^ 

5~9 ox'&om^<7)^9v "/9mmcr>Lm+3 5m 

»tt«f4$'li^st?g®mrCi!''5r < 1 0 . 1 LK 
Oij'-^<tt 1 0//niOl£Ji^T'»ft4 0 0nm-7 

0 0 n mlZiHfmm<7)^ 9 0 -y ^'^Mfe^OS^^^t'SI 

MUzmmmi)^4 o~7 o%<7)sttfeS:j^fiS-rs^ 

^ 'J y ^'^i^^rMHf SC: fc 'J -y m 

v-^ 9 1; -y 9^Tim^\,z. m^zmtxm^m 
mt:^^thmmsL±^mnmLxwmm'&±. 
^^nm.mifi 1 5 /z mmT^offiffl-efen ( a e > 

1 . 5mz^j:hyi9'} ■y^wmmm't-fimzm^ 

BJS ( Lffi) *{3 5-9 O-CflomMc^^^ 'J 
Lffi+ 3 5 moffifflfcig^ i';U>'N*-;< U 
•y^'feX{i;&5-^^";-y7feTt(!l^±(C, 3fcaitt« 
^4^fflmaiilS-C' 0-2.0 Ll.-^^J'^^r < t i> 

1 0//m<7)Sa^/|[T-^;g4 0 0nm-7 0 0nm{Cfc 
ttSmao^ 9 'J -y :?^fe^«:SJ*T'8l!l«tyi3KI8^ 
3i$*>'6 0-9 0%OS(t€^J^^-tl.ffilSitttJi^M 
^^Sr^Sltl. C t ^mLt-rh^-9 U -y 9^mmi 

miizmh, 

[0008] 

L. ;Wc^^'ye^afefflf4i:;*-;K>-y7 y:J'0 
C 0 0 0 9 1 -^-^ V y -y H;*9-feT«Mfi«'je)St 



i: O^BMOgyxit^ ;J' y •y:J'Mli8S-t#Si t*>'-C^ 
I.. 

^y •y^feTmMJK$r»fiK-t.&Mf4{i. m^(7)Ji^{i± 

*&K:(i±feL!^v:y y >y H;{^9-feT«!^«!$'m-ri. 

Mf4WMEt- l.3eE|'tt«f4^i;-^L^Mf4-C'2bl., 
BJt±3V>T. T«^!Ml[^CJ^;^>'^'-;^:?y ■y^feX{i;i/5 
^ y 7 ^'feSrfflv^l. t . ®Ttl!!*»'5><^3Sv^^jRKIt 
liZii '3±a{i3lSWttff«5:-ifWU^rV^;&7-^' y^-T* 
$)0-C t^gCOHfV^^ ^ y -y ^'^ffi^^ff <i>ni. , ®t'CO 

I.. 

[0011] i^wRi,zh\^x. Tmmmmi. efe 

ffliPti: MfefflJ^Oi!^*?: t S C: k J: oT L€ 
*<3 5-9 Otc^l. J: ^ tPSStlS, 
[0012] ±i2L-^cT«!!M)|6f<7)^J|^{i, ^l.zm. 
W=5:V>*<-«{^{il 5-5 O/xmcoiifflt'S)!.. 

[0013] *iiHjtcfcv^T. ^ y -y i^mmmm- 
mi^'>^tthi:><r)X'hh. ^ff)immmtLx 
mco±mwm. ^-^-n-^^i:^. mmmm (mi 

hw^^mimistjh<r>x'hh, 
[0014] mmmit. ^ y >y 9mm\.zwm^ 
SiiiS (pvc) x\ Tvmmi<i^)v/^-x\±A^-y^ 
9V "/9^<r>m^ii. 0-2. oxx'j:^'^*^. ^timy 
«o^ji^^^< 1 1, 0 . 1 ^ ^ y -y mm 

(om^mi}^i^u—&Tmim\'^tim^i±3o-^6 o 

%<0IOT*»'5>. t^syy'y K;ir5-feT«6^ffl<'^!^v:Ji^ 
Ji4 0-7 0%O®H*>/i>, ^>tv';l^>'N'-:5?.ti;<?7-;< 
^' y -y ^fec7)Ji^Wi 6 0-90 %cOliffl*^i9^Mx=5:>-^ 
J: 0 ^r*-CE-&Sni. . )iS5K»fi$fi^(iTM**> ^ y 
•y 0 . 1 ^8%<0SmtE-^^tL 

I.. 3eWttW<Oie^4*iPVC0. l%*}tT'«i, ;^ 
y >y :7ScOj>I.M^*sf#^>n-f , fl!i:^E-^S*^'8%^ 

iS8i s k .X y .y 9m^<^mimkTmmbm-^ 

[0015] 2|s:^HB(7)^ 9 y y ^'^m^jtlCfcV^T , i^- 
SkliB tT ^ ^ y -y MI80±tCJSHBt, t < ^-^^ 
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«fegiipf^p vc 5%J3iTE^t^x^9-^' v-Y-mn 

[00 1 63 *^BB£7)^ ^ y >y ^^mSjglcfc^^T , ^ 

j^l-ffSC: i:{i-|R{CfflliT'J)l.*^ *l|HJ«i^:J"J -y 
:?ffli03till^$^TffiA-VP-fei7)J^{i 3 0 ~6 
0%tC. Til!!*»'y U 7 H;{7 7— fe<0%&{44 0-7 0% 
t , 4 ^"J -y ^' feOJ^ t« 6 0-90 %\,zwm. L 

xminzL. z<r)m^f^t:mmmzmmLxz(r)iia) 
m^Lm<nTms^b^-^^^hLb\,z^'^x. m. 

[00 1 7] C:CT% LlifcJiiJ I S Z287 2 21C 
ffi^tSE:«fflX. Y. Z*><i>^i64.ill.Ay:?-<7) 
feUsCKfcJtS^itJ^S-Sft-rS. M I NO 

RUTA^i-JtaSfeltCM- 1 0 0 0 (5 y;U:?itS) 
J:-5T8l!l^$iiSfflT'3^>l.. 

[00 18] tfi.. m^mm\m^A OOnm-^lO 
0 n mO«HT-ma^^;< ^' 'J -y ^MMfeoa^^^t^TSS^ 

(44 0 0 nm~5 0 0 nml^, 1111^0:^(45 5 0~ 
650niniS. #^<:0J^{46 0 0 nm~7 0 0 nml^ 

xm^^timx'hh. iia. mm^mimzii') 

Xm^shifi. *I^BH(Cfcl^-C(4^ u -y ^'MJi^aiet 
OT(c^rl. i a (cjgfigt l.(c(4Tfl!^<0SIR*«S-C 

hh. *^-c(4!ifs«^Lfis-*-rst<^). ■r=3ri5t>0f 

acO;<^U-y^'MKcOL<i^»Ji(cUT, -5-^1(0+3 5 
Wrt. I!f^ L<(40~3 SiOOTcfSSLAcTtfiaMS: 

-y ^'MScO Lfi+ 3 5 mrtOiEH*>j5,J'|.it& i; , 

> ^"J -y ^'MliA>'«i^c7)fca6fePO^*i;»c^ < , 

[0020] *^BBt7)^ 'J -y ^^<^)mm±. m 
m<.z. ffm.<r>/. 9 y -y i^mi^Lm+ s 5mms. 

i^-fhU^V-^. V 'J -y h';«&7-fet t<\t}i9 'J -y 



[0021] TifiMP*^g$#l/^c7)*>(4, ^fflT'2~ 
lO^J-^&aUT^JSr-ggl^L, 7 0-1 6 0-0. 
10^i-ISKmiSm§#{t<?.itS. ov^T', -^-Oit:^ 

-y ^ipf*^g§ nil m^^xm ^ #(tS 
*\ hL<\,i-fvmfA^mmh:Lt^Ai(ni.^z>^ 
9'}-vmmimiLtz^-mi.zx->xm^L. 2m 
imi<rmtn\^^xmi\,zmmh:ittizX':>x 

[0022]^ 'j^-mmif^^tih^^zkt^ ±ie 

J:l/i?U-\'-M«5r'eii-Pix'>x-y V^y^x. v VX-m 

mLxmmh3^-Yi^-9:fm)\ tfd,iT^ 

iplSr-^x-y h^ry^x .y h-c^LTM#ft(tS 3 3- 
[0023] 

m\^x.mm(^Lmifi3i . 53. 62. 70, 82& 

If 9 0<06SStOL<iSr-^;iSM^A~F Sr-ea-f^iP 
[0025] fl<iflfcT«!lMI4Sr-?-nm^ffiJ!aa*^M 

wzmmzmmM3 0txm\,z^£hi.o\,zm^L. 1 

6 0*C. 3 0^)-SMf+tt^. '^(>1XtM<^-f 
il6MJi±t. 3iai^^4 0%, LffiS 1 . RW^-lV 
v-f;*S:PVC2. 5%#*-rS^:?'; -y^^M^^f (MS 
'^-f yhttIS, ffi^!,^y7b>y^';?.5 1 oojri^^v 
fi) S:«ia6IIS)»2 0/zmt^:SJ:3t:^L, -e^Oilc 

'^x-yhTj-y^x.yh-c^'j-v-M^ mm^^yv^ 

'-mmnmM2 5 /z m(?^UT^ 9 U -y ^'MS!^ 

# LTf#f>it7t^ ^ "J -y ^mmtmti^mm 

fflv^fe t,<0{4Jt«8aj(=fflS-rs . 
[0026]||Jfi^j2 

y 'J -y LT , ^SfiCT 1 TfflU/c^^ 

7Syr;k^h-®m^. rS^-y^ (U y Ffe) Srffl 
V^-CMK<^Le*«3 7, 5 3. 6 2, 7 0&l/8 2<05 
ffilO Lffl S Mf4 A-E 5: ifflS Uv! » 
[0027] t#'onyt:TtfiMf42r ^ii-f il^ffl«*% 
$tLyi«fiic(cie«i«3 0A(in(i'5:§J:d(cMSL, l 
6 ox:. 3 05i"ISMSW'f(t/S. ov^T\ #<i>n;t§6«iOT 
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^•^i^MtS!, ffiift*: y7V-y^'X5 10 0*fe) ^ 

l6^)ili2 0AnHi:3rl,J:3CM^L, ^(r)±l,z^:r.-y 

$:Se^iMI¥2 5;Ltmt:^rl.<}:a{cMS^L, SO'C. 

[0028] mil. IMiUz^ 9 tl 7 ^'^«$:±ieT«!! 
M^A~E*>4>f|/i,fiyi5aaoTil!lM!SJifc, 

)^f')-v'7m!i^bm%mmmt(ry^ (ae) sr^i 

[00 29] 

V-iT, MM«0LfiA>'37, 5 3. 62. 70, 82X1^ 
9 0<7)6affl<7)Lffi^^;cSMf4A~F Sr-efimifflS 

[0030] nhixtzT^m^^ix^ixMm'mifim 

^1xrz$m<,zmim.20 txmi,ztj:hiiokz'^L. o 

v^T, nf:>M:mm.<r)Tmm±.^z. •^'x-y h^fy^^x 

•■/ht:'3m3S3S$88%. L<i4 3<03feiWttffi|5f$-#:t 

y7V>y^X5200#fe) ^Igj^MJf 2 0//m(C 
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